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 ()*'* [	 *( 
p !
	 + 
&%(	 
	 
!
	 #05,f *
#('_f)-lf &()+*$&(
 }  I_^\GHEHD#QTSFmbJLcVXWgEKQ\USOgbDE_Q\JcI_^LY#SL
SFW]V;QLVbIKU]Yo^\L h
IHVXDFLcVXL%^7IJ%Q\UXQ\J%Q\
YI.SiQ\EHUZV WbUbLOEHU]hASiQ\EHU>dHW]IHVXDAIKSiQ7dHWbLH+UJEHUXSDL%dHW Qw^/g]L
DJ!L
SV E;bSL
UXQ\D^eI!gX^\W]Yg]L
SiQ\SL
KI_^\L
WbD3gbDEHgbDFLVXWmbLYY[Q\L
UVXLO^7IEHU]hASiQ\EHU>L
SfWbU>HLhASL
WbDfgbDEHgbDFLI;YYiEbhFQLH  IHQ\SLYY#LVXL
hAEHUXHL
DG;L
U]hALcLYiS%IKU]I_^\bY!L
LH` EHUJL
SOL
U"L
HQ7VXL
U]hALWbU>^wQ\L
U I_HLhO^7I J#L
SmbEbVXLcVXL!^7IgbWXQ7Yi
YI.U]hAL3Q\S$L
D$L
LH%+UQw^w^\W]YiSDL^TLYD$LYiWX^\SIKSAY,Sm&L
E;DiQ7dHWbLYYiWbD^\LYHQ\SLYFYiLYfVXLhAEHU;L
DGHL
U]hAL3g]I.D
VXLYoSLYiSYUXWbJ'L
D#Qed;WbLY

(*)~},+.-/ C/DE_XQTJI_^g]EKQ\UXSI_^\GHE;DiQ\SmbJ
 
	


	 	

	!#"
%$'&()*,+-.&/+'*,10 2
3 4 O*()-/
 I_^\GHEHDiQ\SmbJLVXW g]E.QTUXSgbDE_XQTJI_^5[CC6I L
S L!Q\USDFEVXWXQ\Sg]IKD87>IKDS#QTUbL
SL
U ty/9Ru;: s'<
L
S3V Q\JgEHDSI.USYoD$LYiWX^\SIKSY,E;US
L
S$LgbWbX^wQ,LYg]IKDfn,EhFRIR:LA^w^7IKD3L
Uty9Rs=: z><[+^Y  IKGKQ\SfV WbU
I_^\GHE;DiQ\SmbJLGL
U&L
DAI_^RgEHWbDSFDEHWbHL
DWbUO L
DEV WbU3EHg&L
DIKSL
WbD5JE;UbEHSEHUbL/JcIRQ\JcI_^@?hAEHJ!JL
^wQ\J%Q\SLVXLf^7IYiWXQ\SLBACDE3gbDEbVXWXQ\SL3g]IKD$^  QTS$L
DIKS#QTE;U
CFDGIHKJL5NMPORQDS?T6VU H 5CD6W
5L%YiEHW]YiaV;QYX L
DFL
USiQ\LA^ V WbUbLfEHU]hASiQ\EHU[Z`]hAE;UHLAbLH`bgbDE;gbDLH` Y#L
J%Q\ahAEHUS#QTUXWbLfQ\UXL
DiQ\L
WbDL
J!L
US
LYiSfWbU>EHg&L
DIKSL
WbDJEHUbE;SEHUbL3JI_Q\JcIR^ OCEHWbDfJ%Q\UXQ\J%Q7YiL
D3WbUbL%EHU]hASiQ\EHU>L
U>SDE;WbRIKUXSWbU
L
DE3VXLY#EHUcYiEHW]Y#aV;Q\X L
DL
US#QTLA^a`XEHUgL
WbS+VXEHU]h,WbSiQw^wQ7YiL
D,^  fCC$+Ug]L
WbS,I_^\EHDY/J!EHUSFDL
DdHWbL
CD]G^H_JDFGHJ%Q\U`>a>b cd e Zf5Cg6IO trQD8h CjikCFD hl>m W 5t>6
CEHWbDWbUbL:E;USiQ\EHUZd;WbLA^7hAEHU]d;WbLH`+Qw^fU LYiSGL
U&L
DI_^\L
JL
UXSg]IHY!g]EYFY[Q\X^TLVXL h
IR^ehAWX^\L
D ^TL
J%Q\UXQ\J%WbJ LA]IHhAS+VbIKU]Yn5t>6A ^U LYiS,g]IHYUbEHUgX^\W]Y+YiEHWbm]IRQTSAIKX^\L3VXLfD LI_^wQ7YiL
D+hALfh
I_^7hAWX^ I_HLh
WbUbLGHDIKU]VXLogbD LhFQ7Y[Q\EHUgbWXQ7Yd;WbL3YiL
WX^\Lo^eI^wQTJQTSFLVXL ACDE+LYiS/Q\UXSL
DLYYFIKUSFLHpo  LYiS/g]E;WbDdHWbE.Q
n,EbhFRI_LA^w^eI.D%: z'<a`XW]Y[^\L
U]VXL
D!:\t]<L
SKoEHDDFLIK 5L
JcIKD$LhFm]I_^q:2'<E;US L
SFW]V;QL+^7IhAE;UHL
DFGHL
U]hALVXL
^  fCC ^\EHDYd;WbL3hAL3JQTUXQ\J%WbJLYiSYiL
WX^\L
JL
UXSh
IR^ehAWX^,L)VXL3JIKUXQsrL
DL3IKgbgbDFEhFm L
LHoL
gL
U]VbIKUXSWbUh
I_^7hAWX^/LA I;hAS+LYiS,g]EYFY[Q\X^TLj5kI.WJEKQ\U]Y,Sm&L
EHDiQ7dHWbL
J!L
US6^\EHDYFdHWbLPZ>LY#SWbUbL
EHU]hASiQ\EHUgEK^\ LVXDiQ7dHWbLEHWWbUbL:E;U]hASiQ\EHUdHW]I;VXDIKSiQ7d;WbLHto  LYiShALVXL
DUXQ\L
D h
I;YdHWbLUbE;W]Y
L
SW]V;Q\EHU]YQ7hFQaKuHEKQ\SvZWbUbLfEHU]hASiQ\EHUZd;W]IHVXDI.SiQ7dHWbL3V LA ]UXQTL%YiWbD n w VXL^7I:EHDFJL
Zf5Cg6xJ trxy Cfz{PCg|^i y~} zCg|z 5kr/6
I_HLhT{ YiJ'L
SDiQ7d;WbLH`]YiL
J%Q\aV LA ]UXQTLOg]EYkQTS#QT;LHoE;JJL[Z LYiSV;QYX L
DL
UXSiQ7IKX^\LH`^\L Y#EHW]YiaV;QYX L
DL
UXSiQ\LA^VXL[Z LYiScD$LVXWXQ\S[rIYiEHUGHDI;V;QTL
UXSL
S
^  I_^\GHE;DiQ\SmbJL)VXWg]EKQ\UXS+gbDE_XQTJI_^gbDL
U]V ^eI):EHDFJL
CFDGIHKJ5~MPORQD'%Zf6VU H CD
VXEHU]h CD]G^H-ORQD%Zf5CFDGIH'6xJCFD/z
h/ LY#SrIKaV;Q\DL 5CFDGIH-ORQD>5{ CD]G^Hi } 6V6JCDz
YiE.QTS CD]G^H_JL5~MTORQD'{!6 U H 5QD } ORCD>6]W
x]S
   &
,Y&/	 	

  ~  )    0.&/
 =AC D ER+] *=Y
','	' 0 C P!]+8&/t*&#"$ T0&% ,S0. '")(I<7u@z_t: I$'&*
^xQ\J YiWbgD U,+ G.- h CFDGIHi C  hh CFDvikC  h J/" 52/60j+!' F+1'S0. $&/()*
$&2!0.3' 04'&5	'0
^wQ\J YiWbgD U!+ G.- h CD]GIHiRC hh CDKikC  h l 6 O'7 5   6
n,EbhFRI_LA^w^eI.DcIL
SIKX^wQdHWbLY[Q ? U H LY#SQ\g]YhFmXQ\S
ahAEHUXSiQ\UWbLL
Uu 5aUbE;W]YfUbLgbD$LhFQ7YiEHU]Yfg]I;Y
hAL
SSFLUbEHS#QTE;UQehFQ*6`^  CChAEHU;L
DGHLo^xQ\U&LI_Q\DL
JL
UXSP: zX`bP,m L
EHDrL
JLr<a ^ IL
GI_^\L
JL
UXSJ!EHUb
SD$LH`P: y`C/DE;g]EY[Q\SiQ\EHU 2><3dHWbL^\EHDYFdHWbLk? J98IZ` ?'LYiS
 QTg]YFhmXQ\S
ahAEHUXSiQ\UXWbLL
U uYkQ3L
S
YiL
WX^\L
JL
UXSfY[Q^\LYVXL
WXZhAE;U]V;QTS#QTE;U]YYiWXQ\KIKUSFLYYiE;USYFIKSiQ7Y[aI_Q\SLY,:
; Z>I%WbUJ%Q\UXQ\J%WbJ WbUXQ7d;WbL%CK`
;=<?>A@ ub` <B@ u%SLA^7Y+d;WbL:Zf5CI6DCtZf5C  6IO > h C%iRC  h lFE CSLA^/dHWbL h C%ikC  hHG B oL
SFSL%mXg]EHSFmgrLYiLOLYiSYFIKSiQ7Y[aI_Q\SL%g]EHWbDfWbUbLOEHU]hASiQ\EHUdHW]I;VXDIKSiQ7d;WbLcVXEHUXS+^\L%mbLYY[Q\L
U {pLY#S
V LA ]UXQg]EYkQTS#QxI_HLhTC  J{ U H } L
S > L
GXI_^ rIO^7I!gX^\W]Y+gL
SiQ\SL3KI_^\L
WbDgbDE;gbDL3VXL{!uKQ_{ LYiSYiL
WX^\L
JL
UXS YiL
JQTaV LA ]UXQg]EXY[Q\SiQw3L
SDFGHJ%Q\UvZJIJLKb`lWbUD LYiWX^\SI.SVXL
 W]dHWbL : MX`
P,m&L
EHDrL
JLr \t<]L
UXSDIRQTUbL%VXL3UbEHWb;LIKW^7IchAEHUXHL
DG;L
U]hAL^xQ\U&LI_Q\DL)VXLBACDE
M N O*POc-,f * RQ     ()   --$(+*
oo	o0 +
!,0
oE;U]Y[Q7V L
DEHU]Y JcI_Q\USFL
U]IKUS ^  fCCVbI.U]Y5^\Ld;WbLA^ AQDELYiSWbUbLYiWXQ\SL,hAEHU]YiSI.USL5idHWbLA^d;WbLY#EKQ\S
S `/QD>Jh'6/o^\EHDY Qw^ Y#W2TcSV Q\UXHL
DYiL
Dn5~MxO Q{ 6WbUbLYiL
WX^\Lo:E.QeYIKWcV L
g]IKDS/L
S^  L
KI_^\W]IKSiQ\EHUcVXL
^  IKgbgX^wQ7h
IKSiQ\EHUgbDE_XQTJI_^\LYiL,D$LVXWXQTS rIoWbUbLJ%WX^\SiQ\gX^wQ7h
IKSiQ\EHUg]IKD^7IoJcIKSD#QehALU JL5~MfOPQ{!6 U H 
CEHWbD,WbUbLfgX^\W]Y,GHDAIKU]VXLLVTh
IHhFQ\S L+UXWbJ'L
DiQ7dHWbLH`XEHUg]L
WbS+DFL
JgX^7IHhAL
D,^  Q\U;L
DY[Q\EHUJcIKSFDiQ7hFQTLA^w^\L
g]IKDoWbUbLfaIHhASEHDiQ7YI.SiQ\EHU 5VombEK^\LYiXH`XWnf`WW'W)6
YfIKU]Yl^  I_^\GHE;DiQ\SmbJLfYiWXQ\RIKUXS`XEHU%Q\UXSDEbVXWXQTSVXL
WXcUbEHWbHLA^w^\LY+YiWXQ\SLYnA[Z D EL
SKA!\ D EfEHbSL
UXWbLYrIg]IKDFSiQ\D3VXL=ACDE*] } ( n wZI'L
S$L)V LA ]UXQ L
U 5ir/6L
S h W h l V LY[Q\GHUbLO^eIUbE;DJL%L
W]hF^wQeV;Q\L
UbULVbIKU]Yo n w5
o^\GHEHDiQ\SmbJL%VXWZCEKQ\UXSC/DFEXQ\JcI_^x5afCC-61:
; ombEKQ7Y[Q\DTC?^'( n w `bg]EY#L
D_U JL5~MTO Q{!6 U H L
S S J u
`a b`dc
 
	


	 	

	!#"
%$'&()*,+-.&/+'*,10 M
;  hFm]IHd;WbLfQ\S$L
DIKSiQ\EHU! IRQTDFL:CD]GIHKJ/U 5Q } ORCFD6  DGIHKJCFDGIHnikCD
Z D]G^H_J   DGIHh   DGIH h l\D]GIHKJ h U   DGIH h lh   DGIH h laU]hAD$L
JL
UXSL
D S 
oE;JJL/EHUOg]L
WbS/V LijrI^\LDL
JcI.DdHWbL
D_`RVbIKU]Y ^TL+h
IHYfQ J tL
S } J u `
^  fCCU LYiS DiQ\L
U)V IKWbSFDLd;WbLf^  I_^\GHE;DiQ\SmbJL)VXL^7I!gbWXQ7YYIKU]hALQTS$L
D$L
L:   `I9'<a`Xg]EHWbDo^\L)h
I_^7hAWX^V LA^,L
J!L
USYlgbDEHgbDLY uHEKQ\S#U WbUbLZJIKSDiQ7hALZY#J'L
SDiQ7d;WbLD$L
LA^x^\LVXLV;Q\JL
U]Y[Q\EHU` > Hz'WWW z > YiLY RI_^\L
WbDY
gbDE;gbDLY3V;Q7YiSiQ\U]hASLYOSLA^w^\LY3d;WbL > H	 @  > l  @ WWW @  > w)¢oEHW]YUbEHSFL
DEHU]Y
/^  LYig]IHhALgbDE;gbDL)IHYFYiEhFQ,L rI >  L
S  WbUHLhASL
WbD+gbDFEHgbDLfUbEHUUWX^ VXL
  
IhAEHU;L
DGHL
U]hAL!^xQ\U&LI_Q\DLVXL^7IJ'L
SmbEbVXL VXL^7IgbWXQ7YYIKU]hAL Q\S L
D$L
LcI_HLh%WbUSI.WX L
GIR^_rI  LYiSWbUZD$LYiWX^\SIKShF^eI;YY[Q7dHWbLV IKU]I_^\bYiL%JcIKSDiQ7hFQ\LA^w^\LH5LO^\L
JJLYiWXQ\KIKUSfJ!EHUSFDL3dHWbLVbIKU]Y^\L h
IHYOV WbUbLJcI.SDiQ7hALcYiXJ'L
SFDiQ7dHWbLH`hALSIKWX>LYiS3DI.JL
U L=rI 5  6 l YkQ/^  EHUWbSiQw^wQ7YiL^7IUbEHDFJLfL
W]hF^wQeV;Q\L
UUbLH    ) 
qC ^ [
]F	
KH 'pCD JU D C ^ Y 0Yj0&
 D J  `"!$#    `"!  +] * 0% > H&('   v( ^Y&0V C ^  % 0@>0%
/)*
 l  _Y8+]!*+V S0. Y
',j!]+j& *&]+j5 > l , > H 6 l '
   )  } ~_b~  ) uHEKQ\S+ H zW'WW)z-  WbUbL!aIKJ%Qw^w^TLVXLHLhASL
WbDAYfgbDEHgbDFLYfEHDSFmbEHUbEHDJ'LY+SFLA^eY%d;WbL C ^jJ/. H  H OW'WW'O0.    `I_^\EHDY U D C ^ J1.IH > DH H OtW'WWSO2.  > D   W
5LYoHLhASL
WbDAY3 L
SIKUXSE;DSmbEHUbEHDFJ#LY
`;EHUIV I.gbDSrLY,C/XSm]IKG;EHDL:
h U D C ^ hll J
4(5IH . l > l D ] 5kM/6
g]IKDomXg]EHSFmgrLYiL.IH IJ ub`bVXEHU]h
h U D C?^ hSll J1. lH > l DH76 tO 4 (5 l8
.9.IH;: l 8 >

> H<: l D>= W
x]S
s  &
,Y&/	 	
uKQ C ^ U LY#S3g]IHYEHDSmbEHG;EHU]I_^vrI 
 l `I_^\EHDY. l IJ ub=uHE.QTL
UXS  J   l L
S	DjJ
  l D ]^\EHDYFdHWbL S SL
U]VHL
DAYKO'7` D SL
U]VHL
DYouVXEHU]h
h U D C ^ h ll . lH > l DH 5tO  D6z
VXEHU]h  lD  > lH t O    l  DtO  D  > lH6 t O  6 8 > l> H : l it
= D = z
V ErW  D   > H  6 tO  r 6 8 > l> H;: lit
= C = z
L
S+g]I.DhAEHU]Y LdHWbL
UXS D/i  > H J!5Cg6xJ 6 8 > l> H : l
= D W
  >]   0 %,Y, S0.T(&28(% &/  ]P&B,T$'&* 50 !]+ &/ 0  ?&2!F'* !+S0.0P]
&N+]U 0x0>	 '*
$&2 'p(% &/*K]  % &*
Y#0*
 (!YF	 '&+'Y,( F '
10&% P$'&*-&/v5S0v&/* S0_F]	S0_&0&*',50	 h W h H z h W h -   x T*&%( +!' F+1(S0T0.&/
 0TA DEA'pA\D'E= &$&2+  f+		!% 

\&0* 'x5! 0  Y"!x&/$#;'
  >] %   C ^ 0 
]F+
 l  k	!F* (B\ 	&	 '+ $&2%5%*&( + !'*F+1 0 !5 > )( , > HS6 l &+* ^ 0 5 ^Y&0x&'*,x
(,+V"* F$&2vC ^  % 01>0]
]F	 
  '  C ^ S0.]
	
x&!*&/ *C r \V0TC ^ 0&)!]+ '&-^)]^ 00+'?V 
> H  ^ J > H(+!%  ],
	!+] *  &!,'*, '
,.-  ) 0/  ) , Z &/ B.+*
L$'&()*,$'&* (%5 20]0.  { 0P0,	!( 1! F@>0.
* 1 "H \B^Y&0K&*
   '&_^)]^= F&
5 (%{ nACDE[&/ j0&
 =( ,F
0 '3S0p@K % 2  p t+-&/T*&/ S  QDTJQ<'43 =0&S>0,P$'&*KC ^ % S0.F@>0_
]F=% 0N+V ^)]I !>0]0+  " H \V05
^xQ\JD + GX- \@D J ttORQ," H
`a b`dc
 
	


	 	

	!#"
%$'&()*,+-.&/+'*,10 9
'
^wQ\JD + GX- Z D J >H'z&& H 0^&/ !]+ &/f^)]^K>00+'? _"H<' 00p0&/, S0pA!\@D>EFA[Z DE+] *'Y
]
 S	FI!]+&%*&T0N&]+* !	' 3  HVG  HVG  #   l  H G  HVG  #  && 0YT	!&Y* ^Y,+',(B\  '& I.^ " H<' 5DG;J%Q\UvZ)IJ/K YV0TA>CD>E=+] * \
]
	F  0vCnJgbDE;j	
xC ^ !]+!&*& ]+ HH G   W

   )  } ~_b~  ) uIHhFm]IKUXSd;WbL   DGIH JC D]G^H ikC D `bEHUEHbSiQ\L
UXS,Q\JJ'LV;QeI.SL
JL
UXS+g]IKDV;QYX L
DL
U]hAL  D]GIHKJL5~M ORQ{!6 U H 5   D6z 5ks/6
hALdHWXQ3U LYiSDiQ\L
UV IKWbSDLd;WbL>^7IJ'L
SmbEbVXLVXL^7IgbWXQ7YYFIKU]hALQ\S$L
D$L
L>I_HLh^7IJcI.SDiQ7hAL5~M ORQ{!6 U H uHEKQ\L
UXS" H zW'WW)z1"  ^\LY/RIR^TL
WbDAYgbDEHgbDLY/VXLv{ L
S 
  ^  LYig]I;hAL+gbDEHgbDL+IHYFYiEhFQ,L_rI'"  ]XI_^\EHDY 
 
LYiS+IKW]YFY[Q]WbUcLY#g]IHhALgbDFEHgbDLfVXLP5~M O8Q{!6 U H I;YYiEbhFQLrI^7IORIR^TL
WbDogbDEHgbDL HH G  3Y  IKgbDrLY ^TLSm&L
EHDrL
JLVXL)hAE;UHL
DFGHL
U]hAL3VXL^7I%J'L
SFmbEVXL3VXL^7I!gbWXQeYFYIKU]hALfQ\S$L
D$L
L 5aHEKQ\D+g]IKDoLAL
JgX^\Lj: rX`
P,m&L
EHDrL
JLsb   t<*6`A[Z DEhAEHUXHL
DGHL,HL
DY>H ( 
KH,I;LhWbU!SIKWX#L
GIR^grI HVG  HVG  #  L
SV IKgbDrLY
^\L L
JJLct;`IA  D EOL
STA!\ D E)hAEHUXHL
DGHL
UXS+HL
DY HHVG   I;LhWbUSIKWX L
GI_^ rI  HVG  HVG  #  l uKQ,DG;J%Q\UvZ IJ KI_^\EHDYo^7IhAE;UHL
DFGHL
U]hALO^xQ\U&LI_Q\DL VXLjAC D EHL
DAYTC  (DGHJ%Q\UvZV LhAE;WX^TL
V;Q\DLhASL
J!L
USVXLYOD$LY#WX^TSAIKSYfVXLn,EhFRIR:LA^w^7IKD8: zX`/P,m&L
EHDrL
J!L)r><a=7EHUXSDEHU]Yfd;WbL C  LYiSO^7I
gbDE;jkLhAS#QTE;UVXLC ^ Y#WbD+DFGHJ%Q\UvZ
C ^eIhAEHU]Y+UbE;W]Y+VXEHD$L
U]IKIKUXS$VbI.U]Y,WbUbL3]IHY#L
 VXLf;LhASL
WbDY,gbDE;gbDLYVXLP{!
DGHJ%Q\UvZ JLAC :%%Zf5Cg6xJ u/ETJLAC : "  C  J }  Ez
VXEHU]h " J u)QTJ!gX^xQ7d;WbL } J u%gbWXQ7Yd;WbL%g]IKD+mXgEHSmrLYiLfDFGHJ%Q\U Z)IJ/KbYfIKU]Y^eI!]IHYiL
`Xg]E;WbDhm]I;dHWbL%hAEHJg]EXYIKUXSLPC  D]GIH VXLCD]GIHK`X^  Q\S$L
DAIKSiQ\EHU 5@63VXL
;QTL
UXS
C  DGIH J ttORQ,"  5Q }  O C  D 6WuKQ " J ub`bE;UII_^\EHDY C  DGIH JC  D JC ^ VXEHU]hPC  JC ^ `]h/ LYiSrIKaV;Q\DL
gbDEHj 
! 5C ikC ^ 6xJ u1WoE;JJL=C (DGHJ%Q\UvZ`/E;U IDGHJ%Q\UvZ J CnOHL
DI{L
S)g]I.D)hAEHU]Y LdHWbL
UXS%C!LYiSO^7I
gbDE;jkLhAS#QTE;UVXLC?^3Y#WbD+DFGHJ%Q\UvZ
x]S
z  &
,Y&/	 	
  >]   3  &'&j,F s^3  +Vk30&Y*P 	 '*
$&2	F 'L(0.%$'&* Y*),+'*
   ''3% 2T    0I*   C  J^wQ\J CFD1 & !]+ '&f^)]I K>0]0.'+?=Y ^Y&0?*
 '5&/^)]I !F &/,5!(T{  ',pY&/ '
  >] 	  !@>0 } J u#' QDj+@0*  x% 2  p  04 3'(&
  &/ !
  0.
&N&&/ f.+*]#0*
T(K\ 	!*
+V 5~MfOPQ{!6p&%( )  @I&0 P&/K^)(&/
 	!*],+V!]+ '&=+S$&2%
)*
 '

 L
JgX^\L:uHEKQ\Sv{ ^7I%JcIKSD#QehAL 6H ^ lH ^lH ^ H ^ = `bYiLY,KI_^\L
WbDY+gbDFEHgbDLY+YiE;US" H J HH ^ L
S " l J Hl IHYFYiEhFQ,L
LYDLY#g]LhASiQ\HL
JL
UXSfIKWX ;LhASL
WbDYogbDEHgbDLY3>HnJL5iftzt>6/L
S l JL5tz_t>6I QTG;WbDLtDL
gbD$LY#L
USLo^\LY 2HuOgbDL
J%Q~rL
DLYQ\S$L
DAIKSiQ\EHU]Y,VXL^  CCIKgbgX^wQ7d;W L rI^7I%J%Q\UXQ\J%Q7YIK
SiQ\EHU>VXL^7I%EHU]hASiQ\EHU8ZV LA ]UXQ\L)YiWbD+ n l g]I.DvZf5CI6xJ Hl y Cz]{PCI|/I_HLhTC ^ JL5H ^ z Hl 6L
SvQnJtHoUHLhASL
WbD%hAEK^wQ\U LI_Q\DLkrI>HI L
S$L)VXLYYkQTU&LL
URC  J 5ku1zu/6,g]EHWbDQw^x^\W]YiSFDL
DO^TL!aI_Q\S3dHWbL!^7I
SDAIKjiLhASEKQ\DL3VXL
;QTL
UXSSIKUbGHL
UXSL%rI+ H IKWHEKQ7Y[Q\U]IKGHL%VXLC oE;JJL"HOLYiSg]L
SiQ\S`^7IhAEHUXHL
DGHL
U]hAL%LYiSDLA^7IKSiQ\HL
J!L
US^\L
UXSL%gbWXQeYFdHWbL%^\L%SIKWXLY#S L
GI_^rI H ^H H 
IDL
JcIKDd;WbL   g]L
DJ!L
SVXL3hAEHU]Y#SDWXQ\DLfWbUI_^\GHEHD#QTSFmbJLfgbDE_Q\JcIR^ IKJ'LA^xQ\EHD$L+gEHWbDh
I_^7hAWX^\L
D
^7I!gX^TW]YgL
SiQ\SL%RI_^\L
WbDgbDEHgbDL%V WbUbL3JIKSDiQ7hAL{YiXJ'L
SDiQ7dHWbLH`YiL
J%Q\aV LA ]UXQ\L%g]EYkQTS#QT;LIRQTU]YkQ
d;W WbU;LhASL
WbD+gbDEHgbDFL3IHYYiEbhFQLH
CC	W :
; ombEKQ7Y[Q\DC ^ ( nKw`bg]EY#L
D_U ^ JL5~MTORQ{ 6 U H L
S S J u
;  hFm]IHd;WbLfQ\S$L
DIKSiQ\EHU! IRQTDFL:URD]GIHKJL5 U D>6 l
CD]GIHKJ/U DGIHC ^
Z D]G^H J C D]GIHh CD]GIH h
\D]GIHKJ h U ^ CD]GIH hh C D]GIH haU]hAD$L
JL
UXSL
D S 
`a b`dc
 
	


	 	

	!#"
%$'&()*,+-.&/+'*,10 y
-0.1
0
0.1
0.2
0.3
0.4
0.5
-0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
 Q\GHWbDLct:  ISDAIKjiLhASEKQ\DLfVXL^  CCLY#S+SIKUbGHL
UXSLfIKW;LhASL
WbD H L
U8C 
  >]     C ^ JC ^  pY 0P S0T0.&/
 0TA CFD>EzSA Z DSEA'pA \D'E% '$!S0p@P% 2T   0 (0=0&0N0.&/
 080N&]+* !S0 ( ACDEzSA[Z DSE 'TA!\@D>E S &208!]+8% 2  p 3'n  Y&0^$+'#0 	' 5
CFDTJC l ! Z D J/Z l ! \D J \ l ! W,.-  ) 0/   %  &085S0   @
30,0=(&' '	  !50j0.&/, S0 A C D E PA \ D E 'TA Z D E '30n!% 2  p  +!' Fp0N&]+* !'	' ! 0_C  JgbDE;j   
  C ^  HHVG   ' >H' Yj+ !'*F+1'S0. $&/()*
$&2 '

   )  } ~_b~  ) 
I%hAEHUXHL
DG;L
U]hALVXLY,YiWXQ\SLYnA CFD>E`1A \DEL
SnA Z D>EfI_Q\U]Y[QdHWbLo^\L
WbDYl^wQTJQTSFLY,DLYigLhASiQ\HLY+YiEHUXS
VXLYhAEHU]Y LdHL
U]hALYQ\JJ'LV;Q7IKSLY+VXL^7I%DL
JcIKDAdHWbL3M%L
SVXWZP,m&L
EHDrL
J!L3tH
x]S
tu  &
,Y&/	 	
oE;JJLhALA^7ILYiS5Q\U]V;Q7dHW&L+VbIKU]Yp:   `KP,m&L
EHDrL
J!L rb`_g3MHy   <Hg]EHWbD ^  I_^\GHEHD#QTSFmbJLVXLl^eIogbWXQ7YYIKU]hAL
Q\S$L
D L
LH`bUbE;UZYiL
WX^\L
JL
UXSf^\LYYiWXQ\SLY ACDEzA Z D'E)L
S A!\@D'EhAE;UHL
DFGHL
US$^xQ\U&LI_Q\DL
JL
UXSfJcI_Q7Yo^7I
^wQ\J%Q\SLYiWbg&L
D#QTL
WbDFL)VbIKU]YK5)2/6/LYiS+L
UaI_Q\S+WbUbL^xQ\J%Q\SLH
+Ug]L
WbSfVXEHU]h LhADiQ\DL
^xQ\JD U,+ GX- h CFDGIH ikC  hh CFD i C  h J \ J tt O Q,"H 5V96
VXEHU]h h CFDGIHiRC  h  \ h CD i C  h W
lUg]EXYIKUXS  J h C ^ iRC  h `bEHUEHbS#QTL
UXS+g]IKDoD LhAWbDDFL
U]hAL
h CDniRC  h   \ D z
L
S+g]I.DhAEHU]Y LdHWbL
UXS h CD]GIH ikC  h J h C l !$#  iRC  h   \ l !$# L
S h CDKikC  h l  5  \ l ! 6 l J  l \ l !$# VXL%YiEHDSLfd;WbL h CFDGIH ikC  hh CFD i C  h l  tV ErW^eIhAEHUXHL
DGHL
U]hAL3d;W]IHVXDI.SiQ7dHWbL%VXL	CD;
5LJ L
JL%DI_Q7YiEHUbUbL
JL
UXS%g]L
WbS L
SDL%WbSiQw^wQ7Y Lg]E;WbD)J!EHUSFDL
D^7IhAEHUXHL
DGHL
U]hALdHW]IHVXDAIKSiQ7dHWbL
VXL Z DfL
S\@DH
  >]   3 =?&/   0 &/ 	 'Y,'%% 2  p   >0F CFDGIHjJ U D]G^H CDH _(0] R$'&* CD]GIHJ9U l !$# ^ U l !^ W'WWU ^ C ^ J9U l !$# ^ U U H^ C ^ +1 $&/n&'	B([ 0 >	n^**
$&2	F%&/ !
)*
 ' 0j+!' F+1T0 P(+!$&/()*
$&2 '
  >] 
	 	!	(@0PYj	 '
(%(!YT^&/00+VP
$!  p5 f  		=0 'x0 { % S0.f0T0 >	 *],$'&*  0{ 0 % 0f>0T0,	!( 1!  K@>0.
* ! *A CD>E!?&/ >0v+]!*	A \@D'E%+ !'* ! 0vYn^Y&0 &*
 T(S0_5'& 0_ ]0Y&*S0-(0 HHVG    '
T@0P+V!+0P,S0.x*& s.0( t+',5!(!+*
&2  5  (%  ],
	KI
	 '
`a b`dc
 
	


	 	

	!#"
%$'&()*,+-.&/+'*,10 t;t
  Q ))0'* '-	  ! 
 ^ LY#ShF^7I_Q\D+dHWbLo^  CCL
S/^  fCC W IKgbgX^wQ7d;W LYTrI^7IOJ%Q\UXQ\J%Q7YIKSiQ\EHUV WbUbLoEHU]hASiQ\EHUdHW]IHVXDAIK
SiQ7d;WbLU EHUS/V Q\UXS L
D  L
S d;WbL+g]IKDAhAL$d;W Qw^7Yg]L
DJL
SFSL
US L
GI_^\L
JL
UXS^\Lh
I_^7hAWX^ VXL,^7IgX^TW]Ylg]L
SiQ\SL
KI_^\L
WbDfgbDEHgbDL3VXWmbLYYkQTL
U>L
SV WbUHLhASL
WbDogbDEHgbDL3IHYFYiEhFQ,LHoE;JJL/UbEHW]Y ^  I_HEHU]Y5XW)VbIKU]Y ^TL,g]IKDAIKGHDIKgbmbL/gbD$Lh LVXL
UXS`A^\LYYiWXQ\SLY G L
U&L
D L
LY g]IKD5^  fCC	W
hAEHUXHL
DG;L
USO]LIKW]hAEHWbggX^\W]Y%DAIKgXQ7VXL
JL
USdHWbL!^\LYYiWXQ\SLYOEHbSL
UXWbLY%I;Lh%^  fCC oL
g]L
Ub
VbIKUXS`HhFm]IHd;WbLQ\S$L
DIKSiQ\EHUVXL^  fCC	WU&LhALYY[Q\SL^7IJ)WX^\SiQ\gX^wQ7h
IKSiQ\EHUVXL+VXL
WXJcIKSD#QehALY SIKU]V;Q7Y
d;W WbUbL!QTS$L
DIKS#QTE;U VXL^  CC UbLU&LhALYY[Q\SLcd;WbL%^7IJ%WX^\SiQ\gX^wQ7h
IKSiQ\EHUV WbUbLJIKSDiQ7hALg]IKDfWbU
HLhASFL
WbD
¢oEHW]YhAE;Jg]IKDEHU]Y Q7hFQ]^\LhAE  WbSVXLYVXL
WXI_^\GHEHDiQ\SmbJLYlL
USL
DJ!LV EHg&L
DIKSiQ\EHU]Y LA^L
JL
UXSI_Q\DLY
YiWbD^\LYD$L
LA^7YL
UEHU]hASiQ\EHUVXL+L
SVXL+>`5ErW LYiS^7IV;Q\JL
U]Y[Q\EHUVXL { L
S  ^\L%UbEHJ%bDL
VXL%hmXQYXDLY+Y[Q\GHUXQw  h
IKS#QxaYfYiEHWbm]IRQTS$LY,gEHWbD,^7I%RIR^TL
WbDfgbDFEHgbDL "HK
 
	uKQ5^  EHUUbLfY, Q\UXS$L
DFLYYiL+dHW IKWch
I_^7hAWX^VXL "HK`HE;UcgL
WbS$hFmbEKQ7Y[Q\D } J ufL
Sl^  QTS$L
DIKS#QTE;UcVXL+^  fCCLYiSI_^\EHDY+hAEHU]Y#SiQ\SW L
L3VXLYVXL
WX L
SI.g]LY,:
CFDGIHKJ/U ^ CD
L
S
\@DGIHKJ h C D]G^H hh CD h
VXEHU]hoLA^w^\L3U&LhALYFY[Q\SLWbUgbDEbVXWXQ\SJIKSDiQ7hAL
HLhASL
WbDK5 f5kr Pi>t>6/EHg&L
DIKSiQ\EHU]Y]6A`_^TLfh
I_^7hAWX^VXL^7I
UbEHDFJL)VXLPC DGIH 5ir<jitfEHg&L
DIKSiQ\EHU]Y.6 L
SoWbUbL)V;Q\HQ7Y[Q\EHUYiE.QTSr< l O  J 5  l 6EHg&L
DAIKSiQ\EHU]YLA^L
JL
UXSI_Q\DLY

Y  I.gbDSrLYf5V96A`A^\LGXI_Q\U)VXLgbD$LhFQ7Y[Q\EHU3g]I.DQ\S$L
DIKSiQ\EHUfLYiSIHYiXJgbSEHSiQ7d;WbL
JL
UXShAEHU]YiSI.US WbSFDL

JL
UXSV;Q\S`.^\LUbEHJ%bDLVXLhmXQYXDLYY[Q\GHUXQw  h
IKSiQw Y,VXL\@DoLYiSWbUbL,EHU]hASiQ\EHUIHYiXJgbSEHSiQ7d;WbL
JL
UXS
ITUbLVXL S `Xg]IKD,hAEHU]Y LdHWbL
UXS`_^\LUbE;J)bDFLV Q\S$L
DAIKSiQ\EHU]YVXL$^  CCU LhALYYIRQTDFLY/g]E;WbDGIKG;UbL
D'hFmXQYX DFLYY[Q\GHUXQw  h
IKS#QxaYoRIKWbS !5  6A   CCIVXE;U]hWbUZhAE  WbS L
GI_^prI+!5  l 6
 
	
 LYYiL
UXSiQ\LA^VXW hAE  WbSV WbUbLQTS$L
DIKS#QTE;UVXL^  fCC W LYiSV  W rI ^7IJ%WX^TS#QTgX^wQ7h
IKSiQ\EHU JcI.SDiQ7hAL

JcI.SDiQ7hAL)YiE.QTSoL
U;Q\DEHUZr 

EHg&L
DIKSiQ\EHU]Y LA^,L
JL
USAI_Q\DLY

I!hAEHU;L
DGHL
U]hAL3d;W]IHVXDIKSiQ7d;WbLhAE;DDLYigEHU]VIKWVXEHWbX^\L
JL
UXSVXWUbEHJ%bDLfVXL3hmXQYXDLY+YkQTG;UXQT
  h
IKS#QxaY8rIhFm]IHd;WbLQ\S L
DI.SiQ\EHUt5iIHYiXJgbSEHSiQ7d;WbL
JL
UXS6>WbUbLhAEHU]YiSIKUXSLgbDrLY `^\LUbEHJ%bDL
V Q\S$L
DIKSiQ\EHU]YU&LhALYYI_Q\DLYlg]EHWbD,GI.GHUbL
D  hFmXQ\XDLYY[Q\GHUXQw  h
IKSiQwaY,RIKWbS,VXEHU]h^\EHGF5  6 , ^TE;G5ir/6`
x]S
tr  &
,Y&/	 	
YiE.QTS !5^\EHGF5  6V6
5L%hAE  WbSVXL^  CC	W LYiSVXE;U]h !5$

^\EHGF5  6V6
 
	    	 
n Lh
IKgXQ\SWX^\EHU]Y$^TLYoD$LYiWX^\SIKSYgbD$Lh LVXL
UXSY,VbIKU]Y+WbUSAIKX^\LIKWZhAEHJ!g]IKDIKSiQw
fCC fCC W
 EHDJ%WX^\L3VXL3J%Q7YiL=rIjkE;WbD CFDGIHKJ U ^ CFD U D]G^H_JL5 U D>6 lCFDGIHKJ URD]GIHCDoE  WbS+V WbUbLQ\S L
DI.SiQ\EHU !5  l 6 !5   6	+Q\SLYY#L)VXL3hAEHUXHL
DGHL
U]hAL ^wQ\U&LIRQTDFL d;W]IHVXDIKS#Qed;WbLoE  WbSgEHWbDGIKGHUbL
D3¡hFmXQYXDLY+Y[Q\GHUXQw  h
IKSiQwaY !5  l 6 !5$  ^TE;G  6
+UhAEHU]YiSI.SL+dHWbL,^  fCC WLYiSV I.WbSIKUXS/JLAQw^x^\L
WbDT5[g]IKD/DIKgbgEHDSvrIo^  fCC6/dHWbL&LYiS/g]L
SiQ\S
L
S3d;WbL LYiSGHDIKU]V5CEHWbDWbUbL)gbD$LhFQ7Y[Q\EHU0¡VXEHUbU&L
LH`b^  fCC WpYiL
DI!gbD LAL
DI.X^TL^\EHDAYdHWbL

^\EHG  YiL
DAI)I.WcgX^\W]Y+VXL^  EHDAVXDLVXL l  h/ LYiSrIKaV;Q\DL^\EHDYFdHWbL>YiL
DI3I.WcgX^\W]Y+VXL^  EHDAVXDLVXL3 , ^\EHG > 
lU)gbDAIKSiQ7dHWbLH`HhAL
S/E;DVXDLVXL,GHDAIKU]VXL
WbDLY#SQ\JgEYY[Q\X^\L rIV L
SFL
DJ%Q\UbL
D IogbDiQ\EHDiQa`
gbWXQ7Yd;W Qw^V L
gL
U]VUbEHSI.JL
US+VXWSI.WX VXL%hAEHU;L
DGHL
U]hAL3VXLf^  fCC L
S+g]IKDhAE;U]Y!Ld;WbL
USVXLY
KI_^\L
WbDYgbDEHgbDLYoVXLP{

  	 o05f  ,-  0 	 %3*,0 -,+050 &%(,0
5LYVXLYhADiQ\gbSiQ\EHU]YgbD$LhFQ7YiLYVXLYJ'L
SmbEbVXLYYiWXQ\RIKUXSLYYiLSFDEHWbHL
UXSVbIKU]Y%^7I>gX^\Wbg]IKDFSVXLY
EHWbXDIKG;LY+V IKU]I_^\bYiLfJcIKSFDiQ7hFQTLA^w^\LL
S+L
Ug]I.DSiQ7hAWX^wQTL
D3VbI.U]YP: r'<a`:   < L
S :Y9<a
   	           

 ^x^\L%hAEHU]Y[Q7YiSL rI%hAEHU]YiSFDWXQ\DL+^7IY#WXQTSFLPC D]G^H J/U C D I_HLh_U J{ U H 5agbWXQ7Yd;W EHUhFmbL
DhFmbL^7I
gX^\W]Yg]L
S#QTSFL3RIR^TL
WbDgbDEHgbDFL3VXL{!6
I!YiWXQ\SL'\DfhAE;DDLYigEHU]VbIKUXSLhAE;UHL
DFGHL+^wQ\U&LIRQTDFL
JL
USI;Lh+WbUSIKWX L
GI_^prI  
  #   l VXEHU]h
JLAQw^w^\L
WbD)d;WbL3hALA^\WXQlVXL^  CC: HVG  HVG  #  l 
   	           
+U>g]EXYiL%CD]G^H JU U H CD%ErW U J 5{ i Q]M6L
STQfLY#ShFmbEKQ7Y[QIKW]YYkQ gbDEbhFmbL)d;WbL)gEYY[Q\X^\L
VXL^eIRI_^\L
WbDfgbDEHgbDFLfDLhmbL
DAhm&L
LH
`a b`dc
 
	


	 	

	!#"
%$'&()*,+-.&/+'*,10 t'2

lUYiWbgbg]EXYIKUXS3u 6 Q 6 " H VXLYiEHDSLd;WbL U DLYiSFLV LA ]UXQ\Lg]EYkQTS#QT;LH`^7IhAEHUXHL
DG;L
U]hALVXL
\ D LYiSo^wQTU&LI_Q\DLI_HLhOWbUSIKWX L
GIR^ rI    U 
 # ]U   l ToL%SI.WXLYiSV IKWbSIKUXSJ!LAQx^w^\L
WbD)d;WbL%QLYiSogbDEhFmbL)VXL" H_`bJcIRQeY U LYiSV IKWbSAIKUS,gX^\W]YoJcI_^hAEHU]V;Q\SiQ\EHUbU&L
LH
5Lfh
I_^7hAWX^ VXLvCFDGIHdHWXQU&LhALYY[Q\SL,^  Q\UXHL
DY[Q\EHUVXL'U g]L
WbS+VXEHU]h  L
SDL,L
UXSIHhFm LV WbUbLL
DDFL
WbD
Q\JgEHDSIKUXSLH oL
g]L
U]VbIKUXS`5EHUJEHUXSDLH`b;EKQ\Dg]IKDLAbL
JgX^\L8:Y9H`]g>sHMKas/9'<a`]d;WbLhAL
SFSL3L
DDFL
WbD
LYiSgbDFLYdHWbLL
USiQ~rL
DL
JL
UXSVbIKU]Y^7IV;Q\DLhASiQ\EHU VXW HLhASL
WbDgbDFEHgbDL0>HK`VXLYiEHDSL>dHWbL ^TL
JcI.WbRI_Q7YhAEHU]V;Q\SiQ\EHUbUbL
JL
UXSfU L
Jg  LhFmbLfg]IHY^7IhAE;UHL
DFGHL
U]hAL3HL
DAY^  LA^,L
J!L
US,gbDEHgbDFLH
       	           
+UhFmbEKQ7Y[Q\SPCD]G^H JURD'CD;`I;Lh U D!J 5{iRQDMF6 U H ErW[QD!J y { ` ! ` !  z ` ! ` !  |,LYiSfIKgbg]LA^,LhAEXLVT hFQ\L
US3VXL3noI;^\LAQ\GHm
I>hAEHUXHL
DG;L
U]hALcLYiShAWbXQ7d;WbLVXEHU]hSDrLYDIKgXQ7VXLL
S)hAEHUXSDIRQTDFL
JL
US8rI ^eIJ'L
SmbEbVXLcVXL^7I
gbWXQ7YYI.U]hAL3Q\UXHL
DYiLH`LA^w^\L)UbL%U&LhALYY[Q\SLfg]IHY$^7IchAEHUbU]IRQeYFYIKU]hAL8rI%gbDiQ\EHDiQ/V WbUbL%LYiSiQ\JcIKSiQ\EHUVXL
"HKC/IKD3hAEHUXSDLH`5^7I ^wQ\J%Q\SLcLY#S3WbUbLRI_^\L
WbD%gbDEHgbDLdHWbLA^7hAEHU]d;WbL 5ag]IHYU LhALYYIRQTDFL
JL
US^7I
gX^\W]YfgL
SiQ\SL>6+L
S3VXL%gX^\W]Y^\LhAE  WbSfg]L
WbS  L
SDLfQ\JgEHDSI.USgbWXQ7YdHW Qx^ I.WbSh
I_^7hAWX^\L
D rIhFm]IHd;WbL
Q\S$L
DIKSiQ\EHU^  Q\UXHL
DYiL%VXL!5{Li Q D MF6
  ,00 3(	 ,&(,0
5LYSFLYiSY!g]EHDSFL
USYiL
WX^\L
JL
UXSZYiWbD!^\LYYiWXQ\SLY A!\@D'EL
S A \DE`,GL
U L
D$L
LY3DFLYig]LhASiQ\HL
J!L
US
g]IKD^  fCC L
S^  fCC	W3`h
IKD^\L
WbDZhAEHJ!g]EHDSFL
JL
USLY#Sh
IKDIHhAS$L
DiQ7YiSiQ7d;WbL VXLhm]IHhAWbU VXLY
I_^\GHE;DiQ\SmbJLY

	  
   
5LYJcIKSD#QehALYSFLYiS$L
LYYiEHUXSfVXL3^7I :EHDFJL{ JO > MErW LYiSWbUbLJcIKSD#QehALh
IKDFD L
L
I_^,LIKSEKQ\DLVXLcV;Q\JL
U]Y[Q\EHU t_uHub`IMDFL
gbD LYiL
UXSLO^7IJcI.SDiQ7hALOQeVXL
UXSiQ\S$LL
S > LYiSfWbUD$L
LA^hmbE.QeYkQ
gEHWbDd;WbL,^\LYRI_^\L
WbDYgbDEHgbDFLY/VXLv{Y#EKQ\L
USHEKQ7Y[Q\UbLY
oLoSLYiSI L
S$LD$LI_^wQ7Y L+I_HLhl^\L+^\EHG.QehFQ\LA^7>IKSi^7IKY#WbD+WbUbL)YiSAIKSiQ\EHU#Y 
o I_^\gbm]Ib
I Q\GHWbDL%r%DL
gbD$LYiL
USFL_\ D i \  L
UEHU]hASiQ\EHUVXL S I_HLhWbUbLLhFmbLA^w^TL^\EHGIKDiQ\SmbJQed;WbLH
+U%EH]YiL
DFHLdHWbLl^7IhAEHWbDF]L+IHVXJL
SWbUbL,VXDEKQ\SLg]EHWbD/IHYiXJgbSEHSFLH`hALd;WXQLY#Sh
IKDIHhAS$L
DiQ7YiSiQ7d;WbL
VXW>hAEHJg]E;DSL
JL
UXS
IHY#JgbSFEHSiQ7dHWbL
J!L
US,GL
EHJ'L
SFDiQ7dHWbLOVXL*\@D i\  w
/UL]XL
S!: \@D i \    D \ ^ i \  Q\JgX^wQ7dHWbL
^\EHG*\@D i \    ^\EHG\ ^ i\  /O S ^\EHG 
x]S
t    &
,Y&/	 	
0 50 100 150 200 250 300
10
-12
10
-10
10
-8
10
-6
10
-4
10
-2
10
0
10
2
 QTG;WbDL3r?:3\ D i \oL
UEHU]hASiQ\EHUVXL S  5kPLY#St6
	  
   
YfIKU]Y/hAL,SLY#S`_^\LYJcIKSDiQ7hALY/YiE;USVXW%J L
JLSiXg]L+dHW IKW%SLYiS,tH`KJcI_Q7Y/VXL+V;Q\JL
U]Y[Q\EHU>tub+U
hAEHJ!g]IKDL,^7I3hAE;UHL
DFGHL
U]hALVXL\@D+gEHWbDV;QYX L
DFL
USLYUbE;DJLY
I  QTG;WbDLv2JEHUXSDLdHWbLVbI.U]Y
^\LYfSFDEKQ7Yh
I;Y
`^7IhAEHWbD]LIHVXJ!L
SfWbUbLVXDFEKQ\SL%g]EHWbD3IHY#JgbSFEHSLfJcI_Q7YEHU>DL
JIKDd;WbL)d;WbL%^7I
gL
USL%VXL^  IHYiXJgbSEHSFLLYiSogX^TW]YoGHDI.U]VXL!5aL
URI_^\L
WbDfIK]YiEK^\WbL>6gEHWbD,^7I%UbEHDFJLfL
W]hF^wQeV;Q\L
UbUL
d;WbLfg]EHWbD$^TLY$UbEHDJLY 
H,L
S d-oLA^7IY#LSDAIHVXWXQ\S L
HQ7VXL
JJ!L
US,g]IKD,WbUbL3hAEHUXHL
DGHL
U]hALfgX^\W]Y
DI.gXQeVXLB5krHuOQ\S$L
DIKSiQ\EHU]Y,IKW^wQ\L
WVXL2   L
Sv293g]EHWbDoWbUbL3gbD$LhFQeYkQTE;UZVXLct_u U 6
	  
   
CEHWbD^\LYJcIKSDiQ7hALYOVXWSLYiSt%L
S^  fCC W3`5^7I	 Q\GHWbDL   DL
gbD$LYiL
UXSL \ D i \  L
U>:E;U]hASiQ\EHU
VXL S I_HLh$WbUbL LhFmbLA^x^\Lo^\EHGIKDiQ\SmbJQed;WbLH 
^w^\LfJL
SL
U L
;Q7VXL
U]hAL^TLfVXEHWbX^\L
JL
UXSVXWUbEHJ%bDL
VXLhFmXQYXDLYY[Q\GHUXQw  h
IKSiQwaY rIhFm]IHdHWbL QTS$L
DIKS#QTE;UL5aWbUbL>UbL
Wb;QsrL
JL>Q\S$L
DIKSiQ\EHU V L
g]IHYY#L
DI_Q\S^7I
`a b`dc
 
	


	 	

	!#"
%$'&()*,+-.&/+'*,10 t_M
0 5 10 15 20 25 30 35 40
10
-9
10
-8
10
-7
10
-6
10
-5
10
-4
10
-3
10
-2
10
-1
10
0
10
1
 Q\GHWbDLP2?:$\Dni \  L
UEHU]hASiQ\EHUVXL S g]EHWbD h W h l ` h W h HL
S h W h - 5kP LYiSr/6
gbD$LhFQ7Y[Q\EHUZVXL^eIJcIHhFmXQTUbL>6A
5LaI_Q\X^\LfUbEHJ%bDLfV Q\S L
DI.SiQ\EHU]Y5kzOIKW!^xQ\L
WVXLfrHs/9g]EHWbD,^  fCC-6UbL3VXEKQ\S,g]IHY  I_Q\DLEHWbX^wQ\L
D
d;WbL^\LhAE  WbS+V WbUbLoQ\S$L
DAIKSiQ\EHULYiSQ7hFQ]LIKW]hAE;WbggX^TW]Y LA^\L
 LH5LfSFL
Jg]YoC  U&LhALYFYI_Q\DLfIKW
h
I_^7hAWX^VXL " H rI>tu U H l gbDrLY `dHWXQLYiS rIgL
WgbDrLYoQ7VXL
US#Qed;WbLg]EHWbD^TLYOVXL
WXI_^\GHEHDiQ\SmbJLY `U LY#S+g]IHY+Y[Q\GHUXQw  h
IKS#Qxh
I.DVbIKU]Y^\LY+VXL
WXZh
IHY `h/ LYiS,^\L3hAE  WbSVXL^  Q\UXHL
DY[Q\EHUJcIKSDiQ7hFQ\LA^w^\LVXW
V L
g]IKDS+dHWXQ/VXEHJ%Q\UbLH
	   
   uHEKQ\Sv{ ^7I%JcIKSFDiQ7hALVXL ,Qw^\]L
DFSV E;DVXDLyb`bh/ LY#SrIKaV;Q\DLo^eIJcIKSDiQ7hALfVXEHUXS/^\LY LA^,L
JL
USAYYiEHUXS{%KJ H#G U H  5LY,RIR^TL
WbDAYgbDEHgbDLY+VXLP{ RI_^\L
UXSI.gbgbDE_Q\JcIKS#QT;L
JL
US:	
	

	
	
	! 
#"$!
 %$&
'%
&
I Q\GHWbDFL)M!DL
gbD$LY#L
USL^7I!RI_^\L
WbD3VXL \@D i)\+gbDEbVXWXQ\SL%g]IKDo^  CC	W 5kI_HLhWbUbL LhFmbLA^w^TL
^\EHGI.DiQ\SmbJ%Q7dHWbL>6,L
UEHU]hASiQ\EHUVXWUbEHJ%bDL3V Q\S$L
DIKSiQ\EHU]Y S 
x]S
ts  &
,Y&/	 	
1 2 3 4 5 6 7 8
10
-10
10
-9
10
-8
10
-7
10
-6
10
-5
10
-4
10
-3
10
-2
10
-1
 QTG;WbDL   :\@D i \oL
UEHU]hASiQ\EHUVXL S -5kPLY#S-26
+UE;]YiL
DHLd;WbL\@DhAEHUXHL
DG;L Ag]IKDfg]IR^xQ\L
DY b`hFm]IHhAWbUVXLYfg]I_^wQ\L
DYOhAEHDDLYigEHU]VbIKUXS rIWbUbL
KI_^\L
WbDfgbDEHgbDL3VXLP{!

lU> IRQTS^7IhAEHUXHL
DG;L
U]hALLYiS AL
U>JEKHL
UbUbLO^wQ\U LI_Q\DLYiWbD^\LYP2HugbDL
JQsrL
DLYoQ\S$L
DAIKSiQ\EHU]YoL
S
LA^w^\LcUbLVXL
HQ\L
UXS) L
D#QTSAIKX^\L
JL
US3d;W]IHVXDI.SiQ7dHWbLcd;W IKgbDrLY$^TLVXL
DUXQ\L
D)g]IR^xQ\L
D YLhAL% IRQTS_`^TL
UbEHJ%bDL,V Q\S$L
DAIKSiQ\EHU]Y U LhALYYIRQTDFLYgEHWbDE;bSL
UXQ\D/WbUbL]E;UbUbL$I.gbgbDE_Q\JcIKS#QTE;U3LYiS Q\Jg]EHDFSIKUXS
JcIR^TG;D LfWbUbLfEHUbUbL)hAEHUXHL
DG;L
U]hAL3Sm&L
EHDiQ7dHWbL3VXL^  IR^TG;EHDiQ\SmbJLH
   )-$
()0 f
5LYD LYiWX^\SI.SYGL
U&L
DIKWXYiWbDf^\LY%EHg&L
DIKSL
WbDAYJcI_XQTJIKWXJEHUbE;SEHUbLY3VXLn,EbhKI_LA^x^7IKD : z'<
L
SVXL 5W]d;WbLR: M><+EHUXS'L
S$LgbD$LhFQ7Y!LYVbI.U]YO^\L h
I;VXDLVXL^7IJ%Q\UXQTJQeYFIKSiQ\EHUV WbUbL :E;U]hASiQ\EHU
d;W]IHVXDIKS#Qed;WbLH oL+h
IHY g]IKDSiQ7hAWX^wQ\L
DUbE;W]YIgL
DJ%Q7Y/VXL+VXEHUbUbL
D^\LSAIKWX)VXL+hAEHU;L
DGHL
U]hAL,L
S VXL
h
IKDAIHhAS$L
D#QeY#L
D^7I^wQ\J%Q\SLVXL$^eIfY#WXQTSFL+GL
U&L
D$L
L/g]I.D^  CC oUbL+hAEHUbUbLAXQTE;UcL
UXSDLl^  I_^\GHEHDiQ\SmbJL
`a b`dc
 
	


	 	

	!#"
%$'&()*,+-.&/+'*,10 t9
0 5 10 15 20 25 30 35
10
-12
10
-10
10
-8
10
-6
10
-4
10
-2
10
0
 QTG;WbDL3M?:\@D i \  L
UEHU]hASiQ\EHUVXL S -5kPLY#S   6
gbDE_XQ\JcI_^fL
S^TLYJ'L
SmbEbVXLYchF^7IHYFY[Q7dHWbLYV IKU]I_^\bYiLYig]LhASDAI_^\L IL
S$L L
SAIKX^wQTLH 
/UX ]U`+WbU
I_^\GHE;DiQ\SmbJL3gbDFEXQ\JcI_^IhAEHUXHL
DG;L
U]hAL)d;W]IHVXDIKSiQ7d;WbL3I L
S$L+EHbSFL
UW
 ", ,o)- 0
:\t<f%5W]Y[^\L
U]VXL
D¢+WbJL
D#Qeh
IR^JL
SmbEbVbYEHDOUbEHU]V;QYX L
DFL
USiQ7IKX^\LhAEHUXHLAEHgbSiQ\J%Q\IKSiQ\EHU7>IKSmbL
JcI.SiQ7h
I_^C/DEHG;DIKJJ%Q\UbGjuHSW]VXH`2;ub`bgbgtuHr.trHsb`5tyHz9
: r><3C)'o/Q7IKD#^TL
S_[USDFEVXW]hASiQ\EHU8rI$^  IKU]I_^\bYiLUXWbJ'L
D#Qed;WbLJIKSDiQ7hFQ\LA^w^TLoL
S-rI^  E;gbSiQ\J%Q7YIKSiQ\EHU7>IHYYiE;U t_yHzHzb
:2><3nfoE;DDLIb`o5L
JcI.D LhFm]I_^aoEHUXHL
DGHL
U]hAL%EK+YiEHJLI_^\GHE;DiQ\SmbJcYoEHD3hAEHUXHLAZJ%Q\UXQ\
J%Q\IKSiQ\EHUF7ZI.SmbL
JcIKSiQ7h
I_^ClDEHGHDI.JJ%Q\UbG]`bsHrb`XgbgZr;sbt
ar/9RM `]tyHy2b
x]S
tz  &
,Y&/	 	
:   <3CI;Yh
IKWX` n P$m L
EbVXEHD5U]I_^\YiLUXWbJ#L
DiQ7d;WbLcJIKSDiQ7hFQ\LA^w^TL>IKgbgX^wQ7dHW&L
L rI ^  IKDS3VXL
^  Q\UbGL
UXQ\L
WbDI7>IHYYiE;U` t_yHz/9
: M>< , vb5W]d;WbLHYiXJgbSE;SiQ7h oEHUXHL
DG;L
U]hALU]I_^\bY[Q7YEKfSmbLC/DE_XQ\JcI_^CEKQ\UXSo^TG;EH
DiQ\SmbJ1uHaT7¡vKE;WbDU]I_^ E;U8oE;USDFEK^ IKU]V +gbSiQ\J%Q\IKSiQ\EHU`bHE.^ XrHrb`X¢+E%rb`Xgbg r/99arHy2b`
tyHz   : s>< p7>IKDSiQ\UbL
Sn L
GHWX^7IKD#QeYFIKSiQ\EHUV Q\U&Ld;W]IKSiQ\EHU]Y!RI.DiQ7IKSiQ\EHUbLA^w^\LYg]IKDcI.gbgbDE_Q\JcIKS#QTE;U]Y
YiW]h
hALYYkQT;LY
n$L
WbL  DIKU h
I_Q7YiL>V aUXEHDJIKSiQ7dHWbLL
S VXLn,LhFmbL
DhFmbL +g L
DIKS#QTE;UbLA^x^\LH`
gbgtM   tMHyb`ty/9Rub:Y9<3¢O C/I.Di^\L
SSbP,mbL)Y#JL
SFDiQ7hLAQTG;L
UKI_^\WbL)gbDFEHX^\L
J ClDL
UXSiQ7hAL  I_^w^ tyHz;ub: z><3nf P n$EhFRI_LA^w^7IKD7EHUbEHSE;UbLEHgL
DIKSE;DY5IKU]VfSmbL/gbDFEXQ\JcI_^gEKQ\US/I_^\GHEHD#QTSFmbJ>uHaT7
vKEHWbDFU]I_^EHUkoE;USDFEK^ IKU]V +gbS#QTJQTI.SiQ\EHU`/t   `XgbgZz99azHyHz `]ty/9Ks: y><3nf Pn,EhFRIR:LA^w^7IKDWbGHJL
UXSLVIKG;DIKUbGKQ7IKU]YOIKU]V>gbgX^xQ7h
IKS#QTE;U]Y3E.$SFmbLcC/DE_XQ\JcI_^
CEKQ\UXSo^TG;EHDiQ\SmbJQ\U oEHUXHLAcC/DFEHGHDIKJ!J%Q\UbG]7>IKSm;EK +gL
DIKSiQ\EHU]I_^n,LY#LIKDhFm`gbg
y/9t;tsb`]t_y/9Rsb
`a b`dc
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